Several papers have been published to show the use of antibiotics as inhibitors of foreign microorganiisms in industrial fermentations (Strandskov and Bockelmann, 1953; Day et al., 1954; Borzani and Aquarone, 1957; Aquarone, 1958; Falcone, 1958; Torloni et al., 1958; Falcone, 1959; Aquarone, 1959) to assure high yields and/or good quality products. The favorable influence of penicillin as a contamination control agent in molasses and sugar cane alcoholic fermentations (Borzani and Aquarone, 1957) and the good results obtained with other antibiotics (Aquarone, 1958; Torloni et al., 1958; Aquarone, 1959) justify the present report.
This paper presents results of experiments carried out to study the action of lower levels of penicillin than previously tried (Borzani and Aquarone, 1957) and of tetracycline as contamination control agents in alcoholic fermentation of blackstrap molasses. The influence of riboflavin on the action of tetracycline (Dony-Crotteux, 1957 ) also was studied.
MATERIALS AND METHODS
Mashes were prepared by diluting blackstrap molasses with tap water. Inoculation was made with 10 g per L (approximately 1.1 X 1011 cells per L) of pressed yeast3 (Saccharomyces Lerevisiae). Potassium penicillin G (1595 units per mg) and tetracycline hydrochloride were used. The study of the influence of riboflavin on tetracycline was carried out with riboflavin-5-sodium phosphate (De Ritter et al., 1955) .
In all experiments, contamination was limited to those bacteria normally developing in the molasses and from miscellaneous sources of admission in the usual fermentations.
Sugar concentration, calculated as glucose, was determined by the Lane-Eynon method (Browne and Zerban, 1948) or a modification of this method (Borzani and Falcone, 1952) . Acid production was measured by titration (Almeida, 1940) ; pH was measured potentiometrically. Yeast counts were made by hemocytometer (White, 1954) , using clarified, sterilized mash containing 2.0 g per L of ammonium diacid phosphate and 0.25 g per L of magnesium sulfate heptahydrate. Tetracycline concentration in the "beers" was measured by turbidimetric method (Pharmacopoeia of the United States of America, 1955). L (curve 2) , 500, 800, and 1000 units/L (curve 3). Recovery of contaminated media (curves 1 and 2) was started at seeding-back no. 8 using mashes containing 500 units/L of penicillin.
To determine whether or not the antibiotics were stimulators to yeast, the fermentation rates with and without antibiotics were compared by measuring the C02 production; the experiments were carried out in test tubes and CO2 production was determined by periodic weighing (Borzani and Falcone, 1953) .
Several experiments were conducted by the successive seeding-back process (Underkofler and Hickey, 1954 Recuperation was started at seeding-back no. 9, adding 500 units/L of penicillin in all mashes. Recuperation was not necessary in the mashes of the third and fourth columni. Incubation at 29 to 30 C. t A = acidity, g/L, as H2SO4. Figure 1 shows also the possibility of recuperating highly contaminated fermenting mash by some consecutive seeding-back fermentations with mash containing 500 units per L of penicillin. The odor of the fermenting media without penicillin became quite disagreeable during the successive seediing-back operations, whereas that of the mashes containinlg penicillin was characteristic of a normal alcoholic fermentation.
The addition of peniicillin in some but not all of the seeding-back operations also was tried. The results obtained (figure 2) can be explained by the inactivation of penicillin by the acids formed (Landerkin and Katznelson, 1957) . Table 2 shows that penicillin does not influence directly the fermentative activity of the yeast. This fact shows that the antibiotic acts only as an inhibitor of contaminants. Tables 3 and 4 show the influence of tetracycline oni alcoholic fermenitationi of mashes containing, per L: 200 g sugar and from 0.002 to 20 mg tetracyclinie (24 different tetracycline concentrations were tested). The fermentation times were compared by periodic measurement of the specific gravity. whereas that of the mashes containing tetracyclinie was characteristic of a normal alcoholic fermentation. Figures 3, 4 , and 5 show also the possibility of recuperating highly contaminated fermenting mash by some consecutive seeding-back fermentations with mlash containing tetracycline. The results of the addition of tetracycline in some of the seeding-back operations are presented in figure 6 . The greater stability of tetracycline, when compared with penicillin (Landerkin and Katznelson, 1957) Tetracycline added at levels of 2.5, 5, 15, and 25 mg per L of mash did not significantly affect the rate of yeast fermentation. These results differ from those of Arpai and Janotkova' (1957) and Picci (1957) but confirm those of Gordon and Taylor (1954) working with other antibiotics and other organisms. Figure 7 shows that the presence of tetracycline does not influence yeast growth.
Fermentation with tetracycline (15 mg per L) in the presence of various concentrations of vitamin B2, lead to the conclusion (table 6) that this vitamin does not interfere with tetracycline activity as observed by Dony-Crotteux (1957) .
The relatively high stability of tetracycline can be observed in 
